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If the region of integration be taken so. large that at its limits the electric and magnetic forces are vanishingly small, then equation (24) asserts that the quantity (£ for this region does not vary with the time. (£ signifies the energy of the electromagnetic field in unit volume. This can be shown to be the meaning of (£ by a calculation of the work done in moving the electric or the magnetic charges. (Cf. Drude, Physik des Aethers, pages 127, 272.)
10. The Rays of Light as the Lines of Energy Flow. — If j at the boundary of the region of integration X, Y, Z, a, ft, y, I do not vanish, equation (24) can be interpreted to mean that j the change of electromagnetic energy in any region Js^due tp> an inflow or outflow of energy through the boundary.J According to (24), the components of this energy flow, represented byfx,fytfg, may be regarded as the following:
<*Y).   (25) From this it follows that
and hence the direction of the flow of energy is always perpendicular to the electric and magnetic forces.
This theory, due to Poynting, of the flow of energy in the electromagnetic field, is of great importance in the theory of light in that the rays of light must be considered as the lines of energy flow. For on page 2 a light-ray which passes from a source Q to a point P was defined as the locus of those points at which an obstacle, i.e. an opaque body, must be placed in order to cut off the light effect at P. Now evidently the energy cannot be propagated from Q to P if the lines of energy flow from Q to P are intercepted by an obstacle.
Hence, by (25), the direction of the rays of light must be perpendicular to the electric and magnetic forces.              oz         Dz
